Parkinson's disease: SNCA-, PARK2-, and LRRK2- targeting microRNAs elevated in cingulate gyrus.
In order to better understand the role of epigenetic influences in the etiology of Parkinson's disease (PD), we studied the expression of microRNAs in gyri cinguli of patients and controls. Expression profiling of 744 well-characterized microRNAs in gyri cinguli from patients and controls using TaqMan array microRNA cards. Verification of significantly dysregulated microRNAs by SYBR Green qRT-PCR. First screen by TaqMan array identified 43 microRNAs that were upregulated in gyri cinguli from patients. Of those microRNAs, 13 are predicted to regulate at least one of six genes mutated in monogenic forms of PD (DJ-1, PARK2, PINK1, LRRK2, SNCA, and HTRA2). Five of these 13 microRNAs (-144, -199b, -221, -488, -544) were also found upregulated by SYBR Green qRT-PCR and are predicted to regulate either SNCA, PARK2, LRRK2 or combinations thereof. Consistently, expression of SNCA, PARK2, and LRRK2 was reduced in patients. An additional 5 out of ten potential target genes tested were downregulated. These are DRAM (DNA damage regulated autophagy modulator 1), predicted to be regulated by miR-144, EVC (Ellis Van Creveld Protein) by miR-221, ZNF440 (Zinc Finger Protein 440) by miR-199b, MTFMT (Mitochondrial Methionyl-tRNA Formyltransferase) by miR-488 and XIRP2 (Xin Actin Binding Repeat Containing) possibly controlled by miR-544a. The study identified five microRNAs that play a role in the etiology of Parkinson's disease likely by modifying expression of SNCA, PARK2, LRRK2 and additional genes required for normal cellular function.